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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACOOB) 


Editor’s Comments 


30 Years for Electric Radio 
Although the actual 30th anniversary issue won t 
be published until next May, I think it’s fair to say 


we have the “bragging rights” to mention the —J% 
anniversary all year. Anyone wishing to send us 7 
comments for the May issue would be welcomed. 

I am looking forward to the articles to come in 2019. 

Special Events 

There are several special events coming up early this year. Several are mentioned 
in this issue on page 4. They all sound like a lot of fun and I’m looking forward to 
the Heavy Metal Rally that will be over by the time this issue is mailed. 

I'd like to thank everyone that send Christmas greetings last month. Due to all 
that goes on here during December, we don’t have time to personally thank 


everyone, but they are appreciated. 


73, Keep Those Filaments Lit! NODMS 
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Cover: Communications Receiver Gets Final Soldering Touch. From the 

rex of Radio News, December 1946, that shows a portion of the 
E eduction line at the New York City Plant of Hammarlund 
Manufacturing Company. Here, a worker adds a part to the HQ-129X 
amateur radio receiver as line moves along slowly. The HQ-129X sold 
for $173.25 at that time. sae of era cover courtesy of ge 
Halverson, KGGLH) | 
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The Transmitter That Never Was 


By Gary Halverson, KOGLH 
k6glh@volcano.net 


Introduction 
This article appeared in the December 1946 issue of Radio News magazine. It 
presents an unusual transmitter that should have been a resounding commercial 
success, however, it seems to have promptly vanished into obscurity. Here’s an OCR 
scan of the original article by Taylor Western Transmitters of Los Angeles CA. 


Has anybody ever seen one? 


“Unusual Phone Transmitter” 

“A new commercially designed 
modulation system permits cost and size 
of over-all transmitter to be reduced 
considerably. 

“One of the bugaboos of high power 
amateur phone transmitter design has 
been the necessity for including a heavy 
duty power supply and modulator. Many 
methods of simple efficiency modulation 
have been devised in the past to overcome 
this difficulty and reduce the overall 
transmitter cost but all of these methods 
were lacking in some essential. Either 
complicated adjustments were necessary, 
or large tubes were needed to give 
reasonable output. 
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“A new series of transmitters have 
recently been placed on the market by 
Taylor Western Transmitters of Los 
Angeles, California. These transmitters 
use a new high efficiency modulation 
system which permits the cost of the 
overall unit to be reduced considerably. 
This new transmitter, with an input rating 
of one kilowatt and a conservative output 
rating of 700 watts, is only 42" wide, 15" 
high and 21" deep. Power supplies are 
separate and may be placed at some 
distance from the transmitter and 
connected by means of extension cables. 

“The tube lineup in the r.f. section is a 
6V6 oscillator, a GV6 doubler, a 3D23 


second doubler or buffer and one 4- 


“A 1-kilowatt transmitter (center unit) is housed in a cabinet measuring only 42" 
X 15" x 21". Power supplies are separate, and are illustrated on each side of the 


transmitter.” 
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“Figure 1. Simplified diagram of power amplifier and modulation system.” 


250A as the power amplifier. The power 
section consists ofa 6V6 speech amplifier, 
an 807 as the second speech amplifier 
and a second 4-250A as a positive 
modulator. Band switching operation for 
five bands is provided. 

“A simplified schematic of the power 
amplifier and modulation system is shown 
in Fig. 1. The operation of the modulation 
system is as follows: 

“The modulation system uses two tubes 
in the output stage, one as power amplifier 
and one as sideband generator. The input 
r.f. voltage on the grids of both the power 
amplifier and sideband generator tubes is 
obtained from a tap on the plate tank coil 
of the buffer amplifier through blocking 
capacitors. The power amplifier is 
adjusted to operate class ‘C’ at a plate 
efficiency of from 60 to 70 percent while 
the sideband generator is biased to 
approximately three to four times class 
‘C.’ With no modulation, the sideband 
generator, due to extremely high bias, is 
almost non operative since it has 
practically no plate power input and 
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contributes very little to the transmitter 
output. 

“With no modulation the power 
amplifier tube is furnishing the carrier 
power and the sideband generator is not 
working. With application of an audio 
frequency voltage, the negative one-half 
cycle of audio voltage from the 
modulation transformer causes the power 
amplifier tube to be grid modulated from 
the carrier level downward. Upon 
completion of the negative one-half cycle 
of audio frequency voltage, carrier level 
output is restored. With the application 
of the positive one-half cycle of audio 
voltage, the plate current of the sideband 
generator tube is increased because the 
grid is swung in a positive direction. 

“The positive one-half cycle of audio 
applied to the sideband generator tube is 
increased because the grid is swung in a 
positive direction. 

“The positive one-half cycle of audio 
applied to the sideband generator grid 
lowers its impedance to such an extent 
that more radio-frequency excitation 
3 
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power is required from the buffer 
amplifier. This reduces the excitation 
applied to the gird of the power amplifier 
tube and tends to cause a reduction in its 
plate current. 

“This reduction in plate current is offset 
by the fact that positive audio modulating 
voltage is applied to the grid at the same 
time. With the completion of the positive 
one-half cycle of audio frequency from 
the modulation transformer, and the 
upward or positive peak of modulation, 
the plate current of the sideband generator 


tube is decreased to practically zero 
because of the high value of grid bias. 
The grid impedance is raised back to a 
high value, and maximum r.f. drive is 
again applied to the power amplifier, 
thus restoring the circuit to carrier 
condition of no modulation. Therefore 
the power amplifier tube may be 
considered to be supplying the carrier 
power and negative modulation peaks, 
while the sideband generator tube 
supplies the power required for upward 
peaks of modulation, above carrier level.” 
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Amplitude Modulation QSO Party 


By Joe Fell, W3GMS 


The AWA Amplitude Modulation 
QSO party brings awareness to the AM 
mode by hearing lots of AM stations on 
the bands. For many, this is the first time 
they have operated AM. You do not need 
to be an AWA member to operate this or 
any other AWA “On Air” events. Please 
send in your logs even if you work a 
single station! Log sheets can be 
downloaded from the AWA web site. 

Although vintage gear is encouraged, 
you will hear modern gear on during this 
event. Whatever generates an AM signal 
may be used. This event has some of the 
friendliest people you will hear on the 
air. Your will notice a nice relaxed format 
where people often chat between QSO’s. 
In addition, there are some pretty good 
multipliers based on the power of your 
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transmitter. If you have a great antenna, 
it pays to turn down the power! For those 
with 20M AM capability, there is a great 
multiplier for operating 20M. 

AM is enjoying a robust recovery using 
a variety of methods, including both 
traditional and modern technologies. 
Let’s show the amateur community that 
AM is alive and well. 

This event happens on Saturday 
February 16, 2019 @ 2300 GMT to 
Sunday February 17, 2019 @ 2300 GMT. 
Bands of operation will be 160, 80, 40 
and 20 Meters. 

Please visit the AWA web site located 
at http//antiquewireless.org/ for more 
details about this event. Simply click on 
“On Air” events and follow the link to 
the AM QSO Party. 
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This is the station I am considering to use during the AWA AM QSO Party. It’s a 


memorial station that I created in my museum, to honor my mentor, Harry I. Davis 
— W3FDY (SK). The Johnson 500 is not low power, so I may switch to a lower power 


rig for this year’s event. Joe-W3GMS 


2019 AM Transmitter Rally 


Announcing the 2019 AM 
Transmitter Rally! 

Operating Event on the HF+6M 
Amateur Bands, 0000Z Saturday 
February 2 - 0700Z Monday February 4. 
(7:00pm EST Friday February 1 - 2:00am 
EST Monday February 4 ), (4:00pm PST 
Friday February 111:00pm PST Sunday 
February 3.) 

About the AM Rally 

The purpose of this event is to 
encourage the use of Amplitude 
Modulation on the 160, 80, 40, 20, 15, 
10 , and 6 meter Amateur radio bands, 
and to highlight various types of AM 
equipment in use today. This event is 
open to any and all radio amateurs who 
are running full carrier amplitude 
modulation (standard AM), using any 
type of radio equipment. Modern, 
vintage, tube, transistor, software defined, 
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military, boat anchor, broadcast, home 
brew or commercially available radio are 
all welcomed to join in on the AM fun. 


Visit the AM 
www.amrally.com for more information. 


rally web site 
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Upgrading and Using Novice Transmitters for AM 


By Frank Cathell, W7YAZ 
MucsoneZ, 
fcathell@gmail.com 


I’ve been licensed since I was 15, and 
as a kid I never had the money to afford 
any kind of transmitter other than a used 
DX-35, a few homebrew CW rigs from 
used television parts, and then, finally, a 
Knight T-150 when they went on closeout 
sale in the mid ‘60s. By this time I was a 
junior in high school and anxious to get 
into the “big leagues” with an AM signal. 
Surprisingly enough, the T-150 worked 
immediately after assembly, but the audio 
never sounded good with the stock 
controlled-carrier screen modulation. If 
I had only known then what I know now! 

After getting some advice from an older, 
experienced ham, I bought a Knight 15 
watt mono stereo amplifier kit and was 
able to insert a small audio transformer 
into the screen grid line on the T-150 
and drive it with the audio amp. The 
transformer was the matching 
transformer found on the back of an old 
speaker and was wired via the 3.2 ohm 
winding back-to-back to the audio amp’s 
output. Once I had learned to tune the 
T-150 to half the CW tune-up plate 
current (4 the PEP CW output power), 
the thing started sounding pretty good 
and I had a lot of fun running 30 watts 
AM with it for several years until entering 
college. At that time I had to sell all of my 
ham equipment to pay my way to college. 
When I graduated, I proceeded to grad 
school but kept my ham ticket current. I 
never got back into ham radio until my 
mid 20s. By that time AM was largely 
defunct and I finally got an old National 
NCX-3 and was on SSB. 
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I became interested in AM again several 
years ago after noticing the AM groups 
on 7.293 and 3.875 MHz. It seemed like 
AM was appearing to become popular 
with some of the old timers. I acquired a 
somewhat battered and hacked DX-60 
from a friend and got it working on 
7.293 MHz. In working the local Tucson 
and Southern California guys, I found 
that most could copy me despite the low 
power AM output. While making some 
of the more common circuit upgrades in 
the audio and modulator circuits, I was 
able to study and experiment with the 
controlled carrier circuit in the 
transmitter, and. understamae Mit, 
particularly after working for over 40 
years in power conversion electronics. I 
became fascinated with screen 
modulation because of its simplicity. My 
good ham friend Kirk laughed at my 
interest in screen modulation which he 
termed “girlie modulation!” He feels that 
anything that is not plate modulated is 
not “real” modulation. I did later acquire 
some “big iron” plate modulated rigs 
including a Johnson Valiant and Johnson 
Viking I]. These were definitely an 
upgrade in power but, my God, the 
weight, heat, and almost monthly failures 
of these beasts soon had me longing for 
something that was simpler and that | 
could carry under one arm and not 
collapse my workbench (and back!) if 
repair was needed. 

The old DX-60 I had was easy to work 
on and I noticed that it being the “A” 


~ model that I had, there was room in the 


high voltage cage for an additional 6146. 
After measuring the power transformer 
secondary winding resistance and a few 
other parameters, I judged that it would 
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easily handle another 6146 in parallel 
with the existing one. I had a friend with 
a machine shop punch out the hole for 
the additional octal tube socket, and 
within a weekend had the rig running 
with a pair of 6146s and about 30 watts 
of AM idle carrier and well over 150 
wattse EP, Thatiextra 3°dB! madeia 
surprising improvement in my signal. 
This was deemed the “Double Barrel” 
DX-60 and it now belongs to my friend 
John, WD7F. 

I later acquired a Knight T-G60, a T- 
150, and a couple of Hallicrafters HT- 
40s (one without the case) from eBay 
that sold for parts rigs, and decided to try 
to get them functional and fully optimize 
them for controlled carrier operation on 
AM. 

Before describing the basic AM circuit 
upgrades to these novice transmitters, I 
would like to dispel some myths and 
erroneous “lore” about screen and 
controlled carrier modulation. 

You can’t achieve 100% modulation 
with screen modulation. This statement is 
certainly false. In fact, with proper circuit 
optimization, you can easily get full 
modulation with a more linear audio 
envelope than with a typical plate 
modulated tetrode or pentode. 

Controlled _carrier_modulation sounds 
“chuffy” or distorted due to the variable 
carrier action when modulating. Again, 
not true if the circuit is optimized for 
about 3) dB maximum >of) carrier 
suppression under no modulation, and, 
if the carrier “hang time” is set correctly. 
This bad reputation was probably a result 
of the sound of the old DX-35 and DX- 
40 transmitters due to the lack ofa critical 
circuit resistor in the modulator circuit, 
and a way too short decay time of the 
carrier at the end of voice syllables. The 
later DX-60, for the most part, corrected 
these issues and had pretty good audio 
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from the stock circuit. I’ll get into more 
on the technical aspects of this later. 


Screen modulation is inefficient and that 
makes plate modulation more desirable. 


Well, this is only true if you are 
considering the efficiency of the final RF 
output tube. With plate modulation the 
Class C final’s efficiency is typically 
around 67%, and independent of 
modulation. With a screen modulated 
rig, itis only about 33% when the carrier 
is idling and there is no modulation. 
Why is this? It is because the output pi- 
network was initially tuned for maximum 
carrier output in the CW mode. The 
impedance match from the final to the 
50 ohm antenna is correct only at 
maximum output. When switched to AM 
mode with the plate current at half of the 
CW level, the impedance is mismatched 
by 50%, hence the efficiency is now 
reduced from 67% to about 33%. If you 
attempt to retune in the AM mode, you 
will be unable to modulate 100% because 
the tank is now tuned at this lower power 
level and is mismatched for modulation 
peaks. With proper peak tuning in CW 
mode, the final’s efficiency rises to about 
the same as a plate modulated rig at 
maximum PEP. For this reason, screen 
modulation was sometimes called 
efficiency modulation. Keep in mind that 
plate modulation simply “stacks” the 
modulating voltage on top of the final’s 
plate voltage. The current in the final 
will increase with positive modulation 
and decrease with the negative part of the 
modulation cycle. Since the ratio of 
voltage to current in the final is constant, 
the plate impedance of the final is 
constant, so the tank circuit is always 
optimally tuned. By contrast the plate 
voltage on a screen modulated final is 
always fixed while the plate current varies 
at an audio rate. The plate impedance 
varies with the audio level and is optimally 
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matched only at peak power output. By 
the time one looks at the overall efficiency 
of the entire power train (modulator and 
final) for an equivalent output power, a 
screen modulated unit is still only about 
20% less efficient than a plate modulated 
system. 

You can't screen modulate some tubes. 
This is also false, however, some tubes 
have a much better screen transfer 
characteristic and do screen modulate 
with less distortion and better linearity 
that others. Surprisingly enough, the 
6146 is NOT one of the better tubes to 
screen modulate despite its wide use in 
many of the older novice rigs with screen 
modulators. Neither are the 807, 1625, 
and 813 type tubes. They have a “kink” 
im) therssereem ioridiyoains transter 
characteristic just prior to carrier cut-off 
in the negative going modulation 
direction. There are, however, ways to 
add negative feedback networks to the 
modulator circuit that will reduce this 
effect, and, in many cases the distortion 
caused by this characteristic does not 
impact the basic audio quality. The best 
tubes to screen modulate seem to be the 
old TV sweep tubes, particularly the 
6DQ5 and the 6DQ6 series. The larger 
Compactron type sweep tubes such as 
the 6GLF6, 6KD6, and similar versions 
also appear to be good candidates for 
screen modulation, and allow superior 
performance to the 6146 with respect to 
average and PEP power. 

Let’s take a look at the difference 
between “straight” screen modulation and 
controlled carrier screen modulation, 
since some people get confused about 
this. 

Conventional “straight” screen 
modulation involves inserting a small 
modulation transformer in series with 
the screen grid line, or using a vacuum 
tube wired in shunt with this line which 
will also modulate the screen voltage. 
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This latter scheme is sometimes called 
“clamp tube” modulation and was used 
in the Johnson Viking Challenger and 
the Ameco TX86 transmitters, among 
others. The screen limiting resistor is 
adjusted such that the final plate current 
in AM mode is one half of the peak CW 
mode, “tune up” current, 6r,| stated 
another way, the output power is one 
fourth of the CW PEP level (don’t forget 
— the power follows a square law with 
respect to the current). "Thisiscreen 
modulation scheme will typically provide 
excellent modulation if implemented and 
initially tuned up properly. BUT, straight 
screen modulation can be problematic 
with over dissipation in the final during 
the AM idle (dead air) period. Here is 
why. Let’s take a 6146 final amplifier 
tube typical of a DX-G60 as an example. 
This tube has a 25 watt plate dissipation 
rating and will typically tune up to about 
65 watts output in CW mode witha plate 
current of about 150 mA. Under this 
assumption, the correct output for screen 
modulated AM would be 65W/4 = 16.25 
watts (with an associated plate current of 
75 mA). As mentioned above, the 
efficiency at 16W output will be about 
33%, so the total power being processed 
will be 16.25W/0.33 = 49 watts, of which 
16.25W is the output power. The rest, 
49W — 16.25W = 33 watts, is burned 
away in the plate of the tube. Whoops — 
this is 8 watts over the rated plate 
dissipation of the tube! The 6146 will 
probably operate satisfactorily this way 
with proper cooling and on an 
intermittent basis, but the tube’s life will 
probably be shortened. The final’s 
efficiency will increase with modulation 
as mentioned above, so the most 
dissipative part of this mode is when you 
are not talking. A good rule of thumb to 
determine the approximate maximum idle 
AM power a tube will handle with screen 
modulation is to divide the rated plate 
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dissipation by 2. This indicates that a 
6146 can handle about 12.5 watts carrier 
under no modulation. Why more hams 
haven't tried using a screen modulated 4- 
1000A or (even 4-400A) surprises me. 
They start looking fora plate modulation 
transformer right away — way too heavy 
and expensive! 

If the DC voltage on the screen can be 
made to vary somewhat with the average 
audio level, the carrier can be adjusted to 
a lower level with no modulation so as to 
comply with the tube’s rated plate 
dissipation. This is exactly what 
controlled carrier modulation does. It 
effectively controls the instantaneous 
carrier level such that average and full 
PEP audio levels can be still maintained, 
but the resting (no modulation) AM 
carrier is within the final tube’s plate 
dissipation rating. Notice that if we just 
backed the resting carrier down to 12W 
output, we would get the following plate 
dissipation: 12W/0.33 = 36W total, and 
36W — 12W = 24W; just within the 25W 
rating of the 6146. 

The carrier control circuit that achieves 
this function is pretty much identical in 
all of the older novice transmitters that 


provided an AM option (Heath DX-35, 


DX-40, DX-60; Knight T-60, T-150; 
Hallicrafters HT-40, and several others). 
The circuit schematic with typical 
component values is shown below and is 
worthy of some technical discussion. 
The circuit below in figure 1 was 
apparently patented in the 1940s and 
I’m unaware of the history of how 
Heathkit, Knightkit, and Hallicrafters 
came about adopting it, but it is simple 
and provides full screen modulation with 
controlled carrier action using a single, 
two-section triode, a 6DR7 or 6DE7 
tube. This modulator circuit drives the 
final’s screen grid with the larger triode 
“B” section of the 6DE7 configured as a 
cathode follower. This is essentially a 
current-source driver, which will handle 
the varying screen impedance over the 
audio cycle with minimal distortion. The 
smaller “A” section takes the audio from 
the mic preamplifier stage and directly 
(DC) drives the grid of the “B” section. 
This configuration produces an audio 
signal riding on a DC pedestal, in which 
the latter’s DC value is a function of the 
average audio level. The large grid leak 
resistor R1 allows a half-wave rectifying 
action to derive the DC pedestal and thus 
the carrier control voltage. If the time 


C1 R2 
To plate of 
last audio 
stage 0.0022 uF 


650Vde B+ 


0.1 uF, 


400V : 
To final’s screen grid 


47K 39K 


Figure 1: 6DE7 or GDR7 Modulator Schematic 
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constant formed by R1 and Cl is too 
small,.it: will cause. the»; chuffinge? 
characteristic typical of earlier versions 
of this circuit. It is important to choose 
values that result in a fast attack but slow 
decay on the grid of triode section “A.” 
The DX-60 chose values that got this 
right. 

Capacitor C2 is utilized for RF filtering 
of the cathode follower and R3 is the 
cathode loading resistor for the tube. 
The AM plate idle current and modulator 
operating point is set by the value of R4 
and it can be made more versatile by 
adding a 1 watt potentiometer in series 
with this resistor so the value of the AM 
plate idle current, and hence AM output 
power, can be adjusted, particularly if a 
linear amplifier is to be driven. Capacitor 
C3 must bridge the entire series 
combination of the resistor and pot. 

C3 bypasses the full audio signal to the 
screen grid but performs another critical 
function which is rarely mentioned. 
When driving the screen positive during 
an audio peak, the voltage drop across R4 
charges the capacitor such that the left 
side is more positive than the right side, 
i.e. a residual DC voltage develops across 
C3. When the cathode follower output is 
going less positive and approaches zero 
during an audio negative half cycle, the 
positive side of C3 is grounded through 
cathode loading resistor R3. This puts a 
negative voltage on the final’s screen grid 
assuring 100% modulation in the 
negative direction. The 6146, and most 
of the sweep tubes, require about minus 
15 to 25 volts for complete cut-off and 
this circuit is a very clever way to do it 
without developing a negative DC bias 
supply. The DX-35/40 schematic does 
not show R3, nor was it present in the 
transmitter circuit, so it was impossible 
for these transmitters to achieve 100% 
modulation in the negative direction 
despite obtaining 100% in the positive 
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direction for the most part. Reducing the 
value of R4, as has been done in some 
articles to increase the resting AM carrier, 
will also result in poor negative 
modulation because insufficient voltage 
is developed across C3. I’m pretty sure 
this is why some of the existing published 
modifications for straight screen 
modulation in the DX-60 require a 
negative bias supply to be implemented. 
Reducing the value of R4 to get the AM 
carrier to exactly 4 of the CW carrier 
level (straight screen modulation) will 
probably not allow 100% negative 
modulation with this stock circuit. 

One important circuit element that 
was included in the Knight and 
Hallicrafters transmitters but not in the 
Heaths, was that negative feedback was 
employed from the modulator cathode 
follower to the second mic preamp stage. 
This feedback will help reduce the non- 
linearity of the screen modulator, 
particularly in the tubes that have the 
screen grid transfer “kink” near the cutoff 
level. This can be added by just 
connecting a 1.5 to 2 Megohm resistor 
from the cathode of the 6DR7 directly to 
the cathode of the second audio stage 
(typically a 12AX7 with a 3.3k series 
cathode resistor to ground). This 
modification also improves and flattens 
the overall audio response. 

Other useful modifications to the 
audio/modulator circuit include changing 
the audio coupling capacitors and the 
grid leak resistor on the first preamp 
stage to tailor the overall audio response 
to the specific microphone being used. 
Lowering the 0.0047 pF decoupling 
capacitor on the final’s screen grid to 
0.001 pF will also improve the upper end 
audio response. 

Here are a few other modifications 
that I have done to my HT-40s and my 
T-60 to essentially “squeeze blood out of 
a turnip’ for maximum power and 
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efficiency from the stock design. Needless 
to say, asmall fan is highly recommended 
to keep the final and power transformer 
cool. A voltage doubler circuit taken off 
of the 6.3 VAC filament voltage rail will 
provide about 11 to 13 VDC for the fan 
(anda T/R relay). The voltage will depend 
on the value of the capacitors used in the 
doubler circuit. 1500 pF at 16V should 
suffice and overall current draw from the 
6.3 VAC rail is minimal. 
Power Supply Rectifiers 

Upgrade the stock rectifiers to 1N5408 
types and eliminate any series limiting 
resistors in the transformer’s high voltage 
secondary. These were intended for 
inrush surge-current limiting to protect 
the original rectifiers. The power 
transformer winding resistance is 
completely sufficient for inrush limiting, 
and the B+ will be maximized on the 
final’s plate. If a tube rectifier is used, 
replace it with these same solid state 
diodes (2 in series on each side) and with 
a 100-ohm, 5-watt resistor in series to 
simulate the tube’s internal resistance. | 
constructed this in an octal plug for my 
DX-40 and plugged it directly into the 
5U4 socket. The B+ was increased by 
about 25 volts. You should check the 
plate and screen voltages on the oscillator 
and buffer stages to make sure they are 
not excessive after these power supply 
upgrades. If these voltages have increased 
much more than 30 volts or so, the plate 
and/or screen limiting resistors will need 


to be increased to get these voltages down 
to the original or specified levels. 
Filter Capacitors 

Increase the power supply filter 
capacitance to about 3 times that of the 
original capacitors. Today’s technology 
will essentially give you 3 times the 
capacitance in. /l/ Sethe! case) size. This 
increased capacitance will reduce the B+ 
droop during modulation peaks and help 
increase your AM PEP. Any residual AC 
hum on the carrier will also be drastically 
reduced. 

AM Carrier Level Adjustment 

Adding the AM carrier control pot 
mentioned above, in series with R4 to 
adjust the AMm idle”) carrier’ toa 
reasonable level, is highly recommended 
—a must if you are going to drive a linear 
amplifier. 

B+ to the Final Plate 

To maximize average and PEP power 
in a controlled carrier rig, the final’s B+ 
should be as high as possible within the 
tube’s maximum voltage rating. Most 
sweep tubes are good to 990 volts. To get 
a boosted B+ to the final, I eliminated the 
power supply filter chokes in my HT- 
40s (not needed with better rectifiers and 
more filter capacity) and mounted a 120 
VACrtTe 1207 VAG, 35.V-A. ‘isolation 
transformer in its place. I rectified and 
capacitively filtered the secondary side 
and wired the DC output directly in 
series with the B+ lead going to the bottom 
of the final’s RF choke. (See figure 2.) 


a 


To switched 
120Vac input 


120Vac to 120Vac 
isolation transformer 
(Triad N51X or similar) 


Cr 


Bridge rectifier 
(4 x 1N4007) 


165Vde To bottom of final 


plate RF choke 


To B+ source that 
was connected to 
bottorn of RF choke 


blee der 


200uF 
200Vde 


Figure 2: The Final’s B+ Booster 
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The primary of this booster transformer 
is obviously wired to the switched AC 
mains that power the rig. This boosted 
the existing 600 VDC B+ to 765 VDC. 
Keep in mind that power goes up with 
square of the voltage assuming the same 
plate current! 
Final Tube Selection 

Change the final to largest rated sweep 
tube that the power supply will handle. A 
6DQ5 will outperform a 6146 from a 
PEP ‘standpoint, but ‘results#imeran 
equivalent AM resting carrier due to the 
equivalent 25 watt plate dissipation 
rating. You will also find that the price of 
sweep tubes can be considerably less than 
that of 6146s, particularly on eBay. I just 
upgraded my DX-40 with a 6DQS5 final 
and it increased the PEP to over 100 
watts. Unfortunately I had to re-calibrate 
the plate scale on the front panel meter 
because it maxed out at 150 mA. The 
6DQ5 tunes to about 280 mA maximum 
so I made the plate scale read 2X by 
adding a series resistor in the plate meter 
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Figures 3: The Modified HT-40 chassis showing B+ booster transformer and a GLF6 
sweep tube. Note the recessed tube socket. 


line. Pushing a DX-40 like this can 
potentially be a problem because of the 
high resistance of the stock power 
transformer secondary. Transformer 
failure was an issue with the DX-35/40 
series. Again, I usea fan in this transmitter 
and it seems to keep the transformer case 
temperature in line. 

In my HT-40, I decided to go for 
broke and replaced the octal socket with 
a 12 pin ceramic compactron socket to 
accommodate a GLF6 sweep tube. This is 
pretty much the largest sweep tube made 
and has a plate dissipation of 40 watts. 
An octal base version of this tube is the 
6LW6 and it has a plate dissipation of 45 
watts, but these monsters are hard to 
find. I felt confident in using the 6LF6 
because of the robustness of the main 
power transformer and low resistance of 
the high voltage windings. I call this rig 
the “HT-40 on steroids” and its talk 
power will pretty much match that of a 
plate modulated 6146, typical of a 


Johnson Ranger or similar transmitters. 
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Figure 4: Modified HT-40 Top View 


The resting AM carrier is about 25 watts, 
but it will deliver an average output during 
modulation of about 50 watts with a PEP 
of a little over 200 watts. It has 3 dB of 
carrier suppression with no modulation, 
and I get excellent audio reports using a 
D-104 mic. These big sweep tubes will 
typically tune in excess of 300 mA plate 
current in CW mode with 150 watts or 
more of CW carrier. I also modified the 
HT-40 panel meter to read plate current 
instead of the relative power output (stock 
configuration). The tuning in CW mode 
should be performed very quickly and 
never left “key down” in this mode for 
more than a few seconds. Tune for 
maximum power output using an external 
wattmeter. The AM PEP will be higher 
than the CW tune-up power level by 
about 20% because the plate B+ on the 
filter caps is dragged down less on the 
short duration voice peaks. 

I have had excellent experimental 
results and performance reports using 
my upgraded, “girlie modulated” Novice 
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transmitters for AM operation on 80, 40, 
and 20 meters. Each rig is set up to accept 
my HG-10 VFO (with its own internal 
power supply), and I have had no 
component failures during normal 
operation for over a year. The final’s 
plate exhibits no color in a darkened 
room in AM mode, and the power 
transformer core runs less than 100 
degrees F with a small 80 mm computer 
type cooling fan mounted on the rear of 
the case. 

This ongoing project has been both 
fun and educational, and an enjoyable 
departure from dealing with the many 
issues associated with “big iron” 
transmitters for AM phone operation. 

I would like to thank Dave - WD4PLI, 
Billy - N6YW, Kelly - WQ5Q, and 
George - W8VG, for encouraging me to 
write this article. I hope it can be of help 
and incentive to other AM experimenters, 
but I doubt if it will change Kirk’s 
(KCGASA) mind about it still being 
“girlie” modulation! ER 
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TV Horizontal Sweep Tubes in 
Amateur Radio Equipment 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The Beginning of TV Horizontal 
Sweep Tubes in place of 807 and 
6146 Tubes 

Television horizontal sweep tubes of 
various types became quite popular to use 
in amateur radio equipment in place of 
tubes designed for RF amplifier purposes. 
Most early rigs in the 50 to 75 watt class 
used the popular and fairly economical 
807 tetrode used extensively in the late 
1940s and 1950s. The wildly popular 
6146 tube hit the market in 1952; it 
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Here are typical RCA 6BQ6 sweep tubes and their original boxes. 


began to replace the 807 quite quickly. 
The 807 and 6146 did very well for tube 
manufacturers until color television tubes 
began to appear at very good prices per 
watt of power handling capability. Ham 
radio manufacturers quickly discovered 
the 6DQ5 introduced by Radio 
Corporation of America (RCA) for their 
premier color television, the model CT- 
100 in 1954 Oddlyiieneuem 
Westinghouse was the first TV 
manufacturer to introduce a color 
television. It used the RCA 15GP22 color 
TV picture tube and the 6DQ5 horizontal 
sweep tube; how Westinghouse beat RCA 
in coming out with a color TV I do not 
know. The first network color TV 
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broadcast was done by NBC of the 
Tournament of Roses parade in Pasadena, 
California. Earlier, both NBC and CBS 
demonstrated color TV systems to the 
FCC; the RCA system could be received 
by black and white TVs with no issues, 
while the CBS system could not be 
received on the large installed base of 
black and white TVs. Obviously, RCA 
got the go ahead from the FCC and CBS 
delayed starting color programs for several 
years because of their anger with the 
FCC decision. 
6BQ6 and 6DQ6 Tubes for Black and 
White TV Show Up in Ham Radio 
Gear 

The 6BQ6, a black and white TV 
horizontal sweep tube, found its way into 
the Gonseti G-77 80 to 10. meter 
transmitter aimed at mobile operation 
starting in 1955. This is the earliest use 
of TV horizontal output tubes I have 
found. The higher power but black and 
white TV 6DQ6 tube found its way into 
several pieces of equipment very quickly. 

The first rig I can recall using a black 
and white TV horizontal sweep tube as a 
final RF amplifier in ham radio kit 
transmitters was Heathkit in 1957 with 
the 6GDQ6 in the DX-20 transmitter 
mostly aimed at novice class beginner 
licensees. The 6DQ6 was a tube for larger 
screen TVs; it was a premium version of 
the 6BQ6 which was fairly popular in 
TVs in the early 1950s. The later (and 
rare) model HX-11 CW transmitter from 
1961 also used the 6DQ6 tube in the 
final amplifier. 

EF Johnson brought out the Challenger 
CW and AM 80 to 6 meter transmitter 
using screen modulation in 1958; it used 
2 6DQ6 tubes in parallel in the final 
amplifier anda single 6DQ6 in the driver/ 


frequency multiplier. 


Electric Radio #356 


The Clegg Thor VI or 6 (Clegg put it 
either way at various times) used a pair of 
6BQ6 tubes in the modulator circuit in 
the AC power supply. The DC supply 
and modulator were solid state. 

An early adopter used black and white 
TV sweep tubes. Faust Gonsett in 1962 
introduced the largely solid state 
Sideband Engineers (SBE) model SB-33 
75,40, 20, and 15 meter SSB transceiver. 
The final amplifier tubes were a pair of 
27GB5/PL500 tubes operating at 135 
watts PEP. In 1966 SBE offered for sale 
the updated model SB-34 using the 6 
volt version of the tubes used in the SB- 
33, the 6GB5/EL500. SBE also released 
a linear amplifier in 1964 using six parallel 
connected color TV sweep tubes, the 
6JE6 running 1000 watts PEP but 750 
watts PEP on 15 meters 

Color TV Brings Ham Radio the 

6DQ5 Tube from RCA 

Designers at manufacturers of amateur 
radio equipment discovered the 6DQ5 
tube used in color TVs quite quickly; 
they soon started to appear in many 
models of ham gear. As early as 1958, 
Gonset adopted the robust RCA 6DQ5 
in their GSB-100 SSB, CW, AM and 
Phase Modulation (PM) transmitter . In 
1960, Hallicrafters chose the 6DQ5 for 
use in their HT-40 80, 40, 20, 15, 10, 
and 6 meter CW and screen modulated 
AM running 75 watts on both CW and 
AM. Also in 1960, Gonset introduced 
the only one piece transmitter/receiver 
for AM operation of the bands below 10 
meters, the G-76. The G-76 useda6DQ5 
final RF amplifier and a push-pull pair of 
6DQ6s as the plate modulators. In 1961 
Hammarlund joined the sweep tube users 
with the HX-50 SSB, CW, and AM 
transmitter using a 6DQ5 in the RF 


final. Herb Johnson at Swan in Benson, 
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Arizona chose the 6DQ5 for the 175, 
140 and 120 single band Swan SSB 
transceivers in 1961 and for the triband 
model 240 in 1962. 240 was the Peak 
Envelope Power input rating of the 
triband Swan on SSB with a 6DQ5, 
more power than a parallel pair of 6146 
were rated at. 

Color TV horizontal sweep tubes 
gain power, invade ham equipment. 

As color TV went to larger picture 
tubes, higher power horizontal output 
tubes were developed. As SSB transceivers 
were developed in the 1960s, the higher 
power tubes were rapidly picked up for 
transceiver service. The first popular color 
TV horizontal sweep tube after the 6-DQ5 
was the GHF5 adopted by Galaxy and 
Swan about 1963. The 6LQ6, 6LB6, 
6JE6, and 6MJ6 plus the 8950 industrial 
tube versions were released as color TV 
screen got larger and more sweep and 
high voltage power was needed. For many 


Many sweep tubes require 12 pin 
sockets. 
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years, television sets have used the 
horizontal sweep circuitry to power the 
circuitry used to develop the high voltage 
(up to 25 kilovolts DC) for operation of 
the picture tube. 

Galaxy Electronics, operated by Leo 
Myerson from World Radio Labs was at 
the beginning of the outpouring of SSB- 
CW transceivers with the model 300 
covering 80/75, 40, and 20 meters; it 
used a parallel pair of GHF5 color TV 
sweep tubes running 300 watts PEP and 
CW The following year, the Galaxy II 
and V came out with GHF5s at 300 watts 
PEP and CW. Swan first went to five 
bands (80/75, 40, 20, 15, and 10 meters) 
with the model 400 also using a pair of 
GHF5s but pushed to 400 watts PEP. 
The Mk II and Mk III versions of the 
Galaxy V also used GHF5 tubes but raised 
the power rating to 400 watts PEP (Mk 
II) and later to 500 watts PEP on SSB 
and 475 watts CW (Mk III in 1968). 

Drake used the 6HF5 in their 2NT 
CW transmitter for 100 watts input. 
They went to smaller black and white 
tubes for their 4-Line and transceivers 
including the six meter TR-6. Drake 
used the 6JB6 or 12JB6 in all their 4- 
Line equipment and the TR-3, TR-4, 
TR-6, and TC-6 transverter. They were 
all rated at 300 watts PEP input SSB and 
200 watts CW. 

Swan makes the best of new tube types. 

Swan moved to Oceanside, California 
from Arizona. They brought out the very 
popular 350 five band SSB-CW 
transceiver in 1964. Initially, it also used 
the 6GHF5 tubes but it later went to 6LQ6 
or 6JE6 tubes and became the Swan 
350C. The 350 had an IF frequency of 
5.173’ KHz but the Swan?’ 350Cain 
changed to 5.500 MHz. Galaxy stayed 
with a 9.000 MHz IF even in the GT- 
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550 and the very impressive R-530 
general coverage receiver with better than 
1 KHz readout to 30.0 MHz. 

Swan brought out many vacuum tube 
transceivers in the late 1960 and through 
the 1970s ending with the model 7008S in 
1979. The first upgrade of the popular 
350 was the Swan 500 in 1966; it used 
6LQ6 final amplifier tubes and was rated 
at 480 watts PEP input on SSB, 360 
watts CW, and 125 watts input for AM 
mode. In 1968, the Swan 500 was 
upgraded to the 500C and in 1969 to the 
500CX; both still used a pair of 6LQ6s. 
The rated power on SSB went to 520 
watts PEP input with the 500C and to 
550 watts PEP input for the 500CX; the 
CW and AM ratings stayed at the model 
500 level of 360 watts CW input and 125 
watts on AM. 1968 also brought the start 
of the Swan Cygnet family of all-in-one 
transceiver stations starting with the 260 
with its built-in speaker and power supply 
running 260 watts PEP input and 180 
watts CW input. The Cygnet family went 
to the 8950 tube and finally to the 6MJ6 
color TV horizontal output tube by 1977 
and rated at 300 watts PEP on SSB and 
200 watts on CW input. The Swans 
ended their vacuum tube transceivers 
using the 8950 or 6MJ6, the beefiest 
color TV horizontal tube around 1980 
but went on to make solid state 
transceivers for a few years more. 

Swan made a receiver and transmitter 
pair starting in 1970 that would transceive 
and used a pair of GKD6 color TV tubes 
for 600 watts PEP input on SSB, 500 
watts input on CW and 150 watts on 
AM. Galaxy was purchased by HyGain, 
the antenna company and made the GT- 
550 for a while using a pair of GLB6 color 
TV tubes rated in the transceiver at 550 
watts PEP input on SSB. HyGain final 


transceiver was their model 3750 using a 
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pair of GKD6, about the highest power 
tubes ever made for color TV horizontal 
output service. SBE last marketed the 
Robyn digital frequency readout 
transceiver as their model SB-36 running 
a pair of GKD6 tubes rated at 500 watts 
PEP input on SSB and 400 watts input 
on CW. 

Sweep Tubes in Linear Amplifiers 

Several companies in the early 1980s. 
I worked at Dentron at that time and I 
reworked their model GLA-1000B 
amplifier to the GLA-1000C that added 
160 meters and a good tuned input to 
work with solid state radios. This 
amplifier used four 6LQ6 tubes and was 
rated at 1200 watts PEP input on SSB 
and 1000 watts CW. 

Sweep tubes are still around but 

harder to find and more pricey. 

Since about 1985, but apparently many 
thousands of tubes produced earlier 
remain. Right now, only early color TV 
sets like the RCA CT-100 are of collector 
interest, so sweep tubes are still quite 
available, but harder to find and more 
expensive to buy. 

A few amateur radio rigs used 
premium audio tubes. 

The Central Electronics model 100V 
and 200V 80/75 through 10 meter 
transmitters from 1959 and 1961 used a 
parallel pair of 6550 tubes which are 
premium tubes usually used in high end 
audio equipment. They were rated at 
200 watts PEP input, 175 watts CW, and 
100 watts input in AM service. The SBE 
very rare SB-35 80 to 10 meter SSB-CW 
transceiver from 1970 used a parallel 
pair of 8417 premium audio tubes rated 
at260 ‘watts PEP input. SBE “sales 
literature noted the final amplifier tubes 
used “are not TV sweep tubes.” 
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Fully Restoring and Rebuilding a 
Heathkit HW-101 from Scratch 


By Mike Waldrop, W5RKL 
28304 Monks Drive 
Poteau, OK 74953 


w5rkl@yahoo.com 


The HW-101 came on the market in 
the Heathkit December 1970 catalog, 
priced at $259.00. The new HW-101 
boasted improved LMO 


improved receive circuitry, new front 


tuning, 


panel, and overall improved performance. 
The HW-101 was very popular, and 
Heathkit sold between 20,000 and 
30,000 HW-101 kits. The exact number 
of HW-101 kits sold is not known. 
The HW-101 is a dual-conversion, 5- 
band, 80-thru-10 meter CW and SSB 
transceiver with an SSB PEP input power 
rating of 180 watts and a CW DC input 
power rating of 170 watts. The final 
amplifier used two 6146As in parallel 
operating in Class AB1. Power for the 


HW-101 is provided by the Heathkit 
HP-23 or Heathkit PS-23 series power 
supplies. 

ve owned a number of HW-101s: 
two built from kits, one obtained through 
a swap, one purchased on eBay, and one 
given to me along with the HP-23A 
supply free by the original builder/owner. 
I sold all but one. I kept the HW-101/ 
HP-23A given to me by the original 
builder, and after a few repairs it is still in 
operation today. 

I had previously fully restored some 
older Heathkit ham gear: an AT-1 
transmitter, an AR-3 receiver, and an 
HR-10B receiver. I was looking for 
another restoration project when I came 
across a qrz.com thread and a YouTube 
video that showed Kevin, KE4CQ, fully 
restoring his Heathkit SB-102. That was 
enough to put me in the mood to fully 
restore an HW-101. 
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Figure 1: The Completed and Operational Scratch Built HW-101 
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I had an operating HW-101 but 
decided not to use it in a restoration 
project. Instead, I decided to build an 
It W-101 from “scratch. Por’ three 
months, starting in July 2018, I searched 
eBay, qrz.com and qth.com classified ads, 
and Heathkit Yahoo ham groups as well 
as asked other hams during on the air 
contacts for HW-101 parts. By early 
October, I had accumulated 99% of the 
parts necessary to buildan HW-101 from 
scratch including an HW-101 parts 
chassis. 

I spent the next couple of weeks going 
over all the parts, looking for any damages 


that would keep any part from being 


used. The majority of the screws, washers, 
and nuts were rusted and corroded so it 
was obvious new mounting hardware was 
needed. Except for the years of caked on 
grease, grime, and dirt, the boards 
appeared to be in good condition. The 
mounting brackets, shields, and cover 
plate also appeared to be in good 
condition. I ordered new resistors and 
capacitors from Mouser.com and new 
wiring and mounting hardware from 
eBay.com and Grainger.com. 

The HW-101 parts chassis had a front 
panel but it was damaged beyond repair. 
Therefore, I used the front panel I had 
obtained during the search for parts. 


Figure 2: The HW-101 inside top view shows how much work was required to 


rebuild it. 
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I started with the parts chassis first. 
The chassis was stripped of all 
components, front panel, final amplifier 
“U” shape enclosure, old damaged relays, 
filter select assembly and support 
brackets. Parts I could reuse were set 
aside for cleaning and inspecting. The 
sides of the chassis were inspected and 
bent back into shape. The chassis was 
sanded (top, bottom, front, and rear 


Figure 3: This photo 
shows all of the 
accumulated parts 
that were used to 
correctly scratch 


build the HW-101. 


edges)" "using =a 
vibrating sander to 
remove’ all the 
corrosion and grime. 
The chassis was rubbed 
with steel wool to make 
it look new again then 
washed and allowed to 


dry overnight. 

The’ tive targe a2 
boards were next. Each board, in turn, 
had all of the resistors and 99% of the 
capacitors removed. Each board was then 
inspected for cracks and any other dam- 
age. Finding no cracks, I used a small 
amount of 409 and a soft brush to gently 
scrub the boards clean. This removed 
years of grease, grime, and caked-on dirt 
and brought back the original white com- 
ponent silk screen labeling, making the 

my boards look new again. 
The boards were then 
rinsed using clean wa- 
ter and allowed to dry 
overnight. New resis- 
tors and capacitors 
were mounted on each 
board. All wiring har- 
ness and point-to- 
point wiring solder 
holes on each board 
were cleared of solder, 
and each board’s foil 
side ‘edges 
scrubbed clean using 
DeoxIT D5 anda piece 


were 


Figure 4: The Home was PTET asa to rae metal and of steel-woolm iene 


polished. 
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Figure 5: After 
cleanup, the four 
small PC boards have 
been installed and 
connected. 


side edges provide each 
board’s ground to the 
chassis so they must be 
cleaned to obtain a 
solid ground connec- 
tion. The four small 
PC boards that mount 
below the RF driver 
board were cleaned, 
and all resistors were 


replaced. All point-to- 

point wiring solder holes were cleared of 
solder. Each board’s switch wafers were 
cleaned with DeoxIT D5. A generous 
amount of canned air was used to remove 
all D5 cleaner from the wafer switches. 
Each board’s band switch shaft opening 
notch was set properly according to the 
instructions in the assembly manual. 

With all the boards cleaned and rebuilt, 
the brackets and shields were rubbed 
down with steel wool and inspected for 
damage. It was now time to begin the 
assembly of the chassis components. The 
support brackets and other small rear 
apron sockets were mounted using new 
mounting hardware. The five large PC 
boards were mounted using new machine 
screws, lock washers, and nuts. The final 
amp © U”-shape section was mounted with 
new hardware, and the two new relays 
were mounted to the chassis. 

It was time to connect the wiring 
harness. I could have reused the original 
wiring harness but I decided to make an 
entirely new wiring harness using new 18 
and 22 AWG wire. In order to do that, I 
had to map each wire in the original 


wiring harness. To accomplish this | 
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placed the original harness on a large 


piece of plywood, laying it out so the BO 
numbers were exactly as shown in the 
assembly manual’s pictorial #8-4A. 

Each wire in the harness was mapped 
end-to-end with an ohm meter and 
documented in an Excel spread sheet. 
The documentation included each wire’s 
color at the start BO# to the end BO#. 
After mapping the original harness, | 
then verified each wire against the spread 
sheet. Any errors found were corrected 
and the spread sheet updated. 

How to physically identify each new 
wire’s color was next. The original har- 
ness had solid as well as multi-striped 
colored wires. Solid color wires were made 
from a new Remington hook up wire kit 
consisting of 10 spools of solid color 22 
AWG wire. Heavy gauge wire for fila- 
ments used new solid copper 18 AWG 
wire. The multi-striped wire could not 
be found so a method had to be used to 
distinguish each multi-colored wire. I 
used the same method Kevin, KE4CQ, 
used. The multicolored-based wire color 
in the HW-101 harness is white. The 
multicolor was made by using a small 


January 2019 alt 


Figure 6: This is a bottom view from the rear, showing reinstallation work. 


piece of colored heat shrink tubing slid 
over each end and then heated. For ex- 
ample, a white/brown high current fila- 
ment wire would start with a solid 18 
AWG white wire, followed by two small 
pieces of brown heat shrink tubing slid 
over each end and 
heated. This made the 
wire white/brown. 
Each wire in the 
wiring harness was cut 
to length (leaving a 
little extra on both 
ends) and routed from 
starting point BO# to 
the ending point BO, 
using the spread sheet 
asithe \euidei Whe 
original coax cables 
were replaced with new 


RG-174 coax. The 


numbered coax cables 


were numbered on both ends using a 
piece of white heat shrink with the 
number written on the white tubing. 
The side rail with the meter zero, bias, 
and VOX potentiometers was mounted 


with new mounting hardware, and each 


cperte 
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Figure 7: Top-Rear View of the Final Amp Section 
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Figure 8: All of the PC 
boards have been 
remounted. 


pote ito mM ét er 
connection was made 
as instructed in the 
assembly manual. The 
four small PC boards 
along with the two steel 
shields were installed 
and connected below 
the RF driver board. 
The mode switch 
was connected to the (a 3 
BO#18 wires. The ie 
function and meter 
slide switches were mounted to the front 
panel then connected to the BO#1 
remaining wires. The crystal filters, both 
CW and SSB, were installed and 
connected to the filter select switch 
assembly. The LMO with the dial and 


clutch assembly was installed and the 


Bias, Filament, and B+ wires connected 
to the three pins on the rear of the LMO. 
The front panel was then mounted and 


secured with the MIC/CW level control, 
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mode switch, mic, headphone, RF gain 


(with split shaft bushing), volume/power 
control, and band switch detent. The 
remaining point-to-point wires from the 
mode switch were connected to the 
modulator board, and the function and 
meter switch point-to-point wires were 
connected to the IF board. The meter 
and dial lamp sockets were mounted and 
connected to the IF board. The individual 
board interconnecting wires were then 
cut to length and connected. The 
Jf, | preselector shaft was 
installed with new 
rubber belts along with 
new collars and nylon 
washers. The plate and 
load control shafts 
were assembled with 
two split-shaft 
bushings on both ends 
of the inner plate 
control shaft. A nylon 
coupler was installed 
Figure 9: This top- 
front view shows the 
finished restoration. 
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Figure 10: The rear view of the completed HW-101 shows that it now looks new! 


on the plate variable capacitor shaft. The 
plate with split shaft bushing was inserted 
and secured in the nylon coupler and 
new rubber belts were installed on the 
load capacitor pulley. 

A thorough check of the wiring (looking 
for shorts, broken wires, missing 
components, and bad/loose solder 
connections) was performed. No wiring 
problems were found so it was time to 
insert the tubes in their sockets and tube 
shields slid over the second transmitter 
mixer and RF driver tubes. Next, the 
manual’s preliminary resistance checks 
were conducted. All checks passed except 
for two. The failure was caused by two 
missing wires. The missing wires were 
installed, 
successfully. The final amp top cover and 


and the test repeated 


rear panel were installed. The original 
#47 dial lamps were replaced with new 
6.3-volt small bayonet-based LEDs. A 
previous owner of the HW-101 “Parts 
Chassis” had replaced the original RCA 
antenna socket with an SO-239. 

At this point it was time to apply power. 
The power cable from the HP-23C supply 
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was connected and the power was turned 
on. The dial LED lamps and all tube 
filaments lit, and after a short warm up, 
audio was heard in the speaker. I looked 
for smoke, smell off overheating 
components, and found none. The 
function switch was set to “CAL” and the 
LMO tuned to a 100 kHz interval. The 
beat note was heard but was very weak 
even after adjusting the preselector for a 
peak signal indication. The problem 
turned. out, to be capacitomseaae 
connected to the wrong solder point #14 
on the Modulator board. C506 lead was 
moved to the correct solder point #14 on 
the Modulator board and power 
reapplied. The S meter pegged fully to 
the right. After another inspection and 
finding nothing wrong, the only possible 
problem could be either C506 or C10 
was bad. C506 checked okay, so C10, a 
4.7 pfd capacitor, was the only other 
suspect. It was replaced with a5 pfd mica 
capacitor, which solved the problem, and 
the receiver came to life. 

Next, the Het. oscillator, driver grid 
and driver plate alignment was 
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performed. The alignment went without 
a hitch on ALL bands. I wanted to see 
how strong the calibrator signal would 
be on 10 meters. I tuned to approximately 
28.4 on 10 meters and set the function 
switch to “CAL.” I found the calibrator 
signal and adjusted the preselector. I was 
pleasantly surprised as the calibrator 
signal peaked at 10 over 9!! It was time to 
tune the transmitter into the dummy 
load. I tuned the transmitter on 7.150 
MHz and the HM-102 displayed 
approximately 95 watts. Everything 
appeared to be working very well so | 
retuned the transmitter to a clear 
frequency in the CW segment of 40 
meters and connected the HW-101 to 
the 40 meter inverted V antenna and 
called CQ. A station answered my call 
and after exchanging names and QTHs, 
I received a report of 599 “Rock Solid.” 
The contact continued for approximately 
20 minutes and throughout those 20 
minutes I noticed the receiver did not 
appear to drift at all. I was very pleased at 
how well the HW-101 built from scratch 
was performing. The only thing left to do 
was to neutralize the final amplifier. 
Although this full restoration took 5 
months to complete, it was time well 
spent and was a complete success. The 
HW-101s may appear as another used 
HW-101 with paint chips on the cabinet, 
the transceiver is 99% new under the 
hood. The “1%” is referring to the original 
brackets, shields, shafts, front and rear 
panels, knobs, and top/bottom covers. 
The Heathkit serial number tag on the 
rear panel says “HW-100”. I have two 
rear panels and both have the tag that 
states “HW-100”. I have not found an 
HW-101 tag but when I do the HW-100 
tag will be replaced with an HW-101 tag. 
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I want to thank Kevin, KE4CQ, for his 
constant help/suggestions and support, 
all the eBay sellers who had the parts I 
needed, the on-line Heathkit private 
sellers who had many of the “hard to 
find” parts I needed, and the many hams/ 
members of the Yahoo Heathkit and 
Yahoo HeathkitRadios Ham Groups for 
their support in this scratch- built HW- 
101 project. 


Sources of Parts, Hardware, Support 
Comments, and Videos 

¢ Grainger Large PC Board 3-48 

mounting machine screws, lock washers, 


https:// 


and machine 


www.grainger.com/ 


¢ Mouser resistors and capacitors: 


Huts: 


https://www.mouser.com/ 
¢ eBay’s ham section for Remington 
wires, new mounting hardware screws/ 
washers/nuts and many HW-101 parts: 
https://www.ebay.com/b/Ham- 
Amateur-Radio-Electronics/4670/ 
bn 1648387? catref=1 


*KEACO- Youll ube SB-102 
restoration video: https:// 


Wm yO tip 6) 0.0 ms / 
watch?v=C5YooZjfEGO 

7 KEAe tern 7, «OM SBsh02 
thread: hetps:// 


forums.qrz.com/index.php?thread ... 
ct.608266/ 


e W5RKL HW-101 Fully Restored 


web page: http://w5rkl.com/heathkit- 
hw-101-complete-rebuild/ 

¢ Scratch-Built HW-101 operating 
video: http://w5rkl.com/wp-content/ 
uploads/2018/11/Scratch-Built- 
HW101.mp4 


restoration 


LAR 
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An HR-10 Filter Hack 


By Mike Murphy, WU2D 
38 N. Reading St. 
Manchester, NH 03104 


mjmurphy45@comcast.net 


As Ray (NODMS) said when I told 
him about this accidental discovery based 
onahunch, “It’s one of those ‘why didn’t 
I think of that’ mods!” 

The old beginner’s receiver, the 
Heathkit HR-10, has a pretty nice Half- 
Lattice filter consisting of a tapped IF 
secondary feeding a pair of crystals, that 
were provided with sockets right on top 
of the chassis. (See figure 2.) 

The performance of this filter is actually 
quite good, and the skirts do allow a 


RECEIVER 


HOUR, MRE 


«2 
ees 


single signal selectivity of sorts against 
the opposite side, if you snuggle up to the 
correct edge and set the BFO correctly. 
This does not help to filter out stations in 
the other direction however, because we 
are still talking about 4 to 5 kHz of 
bandwidth. By the way, the stock 
bandwidth is quite nice for AM on our 
crowded bands, with about the right 
compromise between audio quality and 
selectivity. SSB performance is fair, but 
this was never much of an SSB receiver 
anyway, at least without several mods! 
So here was the brainstorm: Simply 
pull out one crystal (the lower frequency, 
1680.70 kHz) and replace it with a crystal 
base outfitted with a trimmer capacitor 


CAL RESET 


ANT. TRIM 


Figure 1: The Heathkit HR-10 was very popular and met the needs of Novice 
amateurs for many users. The HR-10 was made from 1961 to 1967, and the HR-10B 
was produced from 1967 to 1975. 14 years was a very long and successful production 
run. It was designed to match the equally popular DX-60 transmitter. (There was 


never an HR-10A model. ) 
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Figure 3: HR-10 Half Lattice Response 


Rejected 
frequency 
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Frequency 


Figure 4: Half-Lattice Filter Response 


1682.40 kHz 
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Figure 5: Lamb’s Classic Half-Lattice Crystal Filter 


Electric Radio #356 


January 2019 ly 


Figure 6: The trimmer is mounted in an old crystal can, see the text. 


of say, 5 to 60 pF. What you have created 
is a simple Lamb crystal filter, akin to 
what the old receivers from the BC-348 
to the Hallicrafters utilized in the ‘30s 
through the ‘40s. (See figure 6.) 

The little trimmer nulls out the holder 
and wiring imbalance, allowing a crystal 
bandpass shape that is quite useful for 
CW reception. Gee | bet a lot of Novices 
would have liked to have used this hack 
back in the day! Again the BFO must be 
set correctly and the first 2 IF transformers 
will need some minor touch up. The 


unsymmetrical and very narrow response 
will be unacceptable for AM of course. 

The idea is to center the signal in the 
peak response area and set the BFO so 
that the other side of zero beat is 
attenuated. With an AC meter across the 
speaker, I easily saw -20 dBv of rejection, 
which basically takes the signal below 
audible nuisance level. And the passband 
below the main response is greatly 
attenuated. 


wii 


HEATH COMPANY 


BENTON HARBOR 9, MICHIGAN 
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2019 Novice Rig Round-Up 


The Novice Rig Roundup (NRR) is a week-long event at the first of March, in 
which quite a few hams from the US and Canada get together and operate old 
Novice-era rigs. In 2019, the event will be from March 2nd, at 0000Z to March 10th, 
at 2359Z. This year will be the fifth annual event. 

It is contest-like but we don’t really compete for high scores. The tone for this 
event is nostalgia and camaraderie. 

Certificates are sent to all participants and we have a drawing in which random 
chance determines several prizes which are donated by supporters. For further 
information on the event there is a modest web site for the NRR at 


www.novicerigroundup.com. 


& Pa, : 
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The Spilsbuty and Tindall PRT-20, 
a Canadian 2-Way Radio Transmitter/Receiver 


By Tom Harris 
Petaluma, CA 
pearsrepairs@hotmail.com 


I enjoy finding unusual or rare radio 

gear. I think this qualifies. 
Backstory 

Jim Spilsbury was a radio legend in 
Canada. At the age of 17, he set up as a 
radio service man based on Savary Island, 
British Columbia. He worked for the 
logging camps and settlers along the inside 
passage area, and learned quickly that the 
“ store bought” radio sets were not much 
good in the remote areas, so he designed 
his own sets. 


He was so successful that he bought a 
boat and had a floating radio shop and 
for the late 1920s and 1930s he was in 
high demand. 

There is a great book, Spilsbury’s Coast, 
that is a fascinating read about these early 
days. 

Over time, he also bought an airplane 
to extend his range, (which later became 
an airline service), started building 
transmitters for the logging camps and 
fishing boats, and eventually had a very 
good manufacturing business supplying 
2-way gear throughout western Canada, 
based in Vancouver B.C. 


| BAR. TaLavanoe NM1~925 


Figure 1: The PRT-20 is built into a leather cover case with the battery pack to the 


left of the control panel. 
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Figure 2: Outside View of the PRT-20, Closed Case 


The PRT -20 was a 2-way, low-powered 
transceiver for the Canadian Ministry of 
Natural Resources, vintage 1960-61. 
Made rugged for trail and backwoods, it 
used a tube and transistor hybrid circuit. 
It worked ona receive and transmit single 
frequency crystal control for 2-6 MHz. 

The power was a “D” cell pack and two 
90V dry batteries. 

The transceiver and battery packs and 
microphone was contained in a strong 
leather and wood pack. My example 
(serial number 57-616) also has another 
cable for a variety of power sources. 

Inside the leather pack are the tuning 
and hookup instructions, which look like 
copied hand drawings. Everything is 
simple and almost military grade. S&T 
equipment was noted for reliability and 
simple repairs. 

Below the chassis, if it is removed, is a 
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paper with the parts layout. The oscillator 
isa 1U5, power amp is a 3A4, RF amp is 
a 1AJ4, mixer is a 1LABG, IF amp is a 
LAJ4, audio amp is a 1AHS5, driver is a 
1U5. Most are Rogers (Canadian ) tubes, 
one Miniwatt (German) one GE. I can’t 
read the only schematic copy I can find, 
it’s not aclear copy, sol am not sure if the 
two power transistors are used as a 
combination of modulation power and 
audio output something else. Tube data 
for the 3A4 suggests about 1-1.2 watts 
output at these voltages. 

The multi-position switch allows the 
meter to be used for antenna resonance 
meter anda check on the battery voltages. 
The “dip” use is similar to the WWII spy 
radios so you can match various antenna 
lengths and ground conditions. 

The receiver is a superhet with two 


stages of IF amplification. The IF 
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Figure 4: This top-chassis view shows the locations of the 7 tubes, the speaker, a 


relay, a mica trimmer on the tuning inductor, and other necessary components. The 
output transformer was made by Fred Hammond! 
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Figure 5: Two TO-3 transistors are hard-wired into the circuitry at the top-right. 


frequency is not known, but overall size 


suggests 455 kHz. All caps except one 


electrolytic are silver mica or ceramic. 
Testing 
I filled the battery pack with D cells, 
connected two 90 VDC sources to the 
high voltage battery clips and turned on 
the “power.” 
The switch positions showed battery 


power was set. So, | made up a crystal for 
the receive section and turned up the 
volume —nothing. It turned out both 
power transistors are defunct. | am not 
attempting to repair this set, maybe some 
day, but not now. It is just a curiosity. 

The Dymo label on the case reads: 
“Bar. Talayarde XMI-212.” Talayarde is 
a river in Quebec, Canada that is a prime 
area for river sports. | 
assume the rest is the 
unit's assigned 
number. 


ER 


Figure 6: A Close-Up View of the Set’s Label 
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AM Cartier Net: eae mornings, 5 8: 30AM local E Essent time, 3835 kc. < OSX W2DAP. Feaencley format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
KOO] 

Collins Collectors Association Nets Quoted from the 8/18 CCA Signal Magazine: Sunday 14.263 Mc @ 2000Z. SSB nets 
held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night has 
been on hold until September due to heavy static levels. For Sept. check + 3880 kHz at 6 - 8 PM in the East, 7 PM in the 
Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSK: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/-QRM. QSX op rotates Jim (W A5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6EMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WAS5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat. @2100 Pacific Time 3985 ke + /- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 ke. ox Dave (VA3ORP). 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 


to 20 words. Each additional word is $1.00. a os p55 
Electric Radio ON 
PO Box 242, Bailey, Colorado 80421-0242 \O\ 


Ray@ERmag.com (Emailed ads are preferred.) iy 


‘@ DEADLINE for February 2019 is Thurs., Jan. 24th! 
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* ONLINE ONLY * * 


JANUARY 2019 
HAM RADIO AUCTION 


METER Mic ¢ CARRIER 
vo #F ‘ 


Featuring items from Collins, Hammarlund, 
Hallicrafters, National and many more. 


Jan. 17th @ 7PM CT — Jan. 31st @ 7PM CT 
Nationwide Shipping Available 


For more exceptional vintage gear, radio repair and service, 
visit our business partner at www.xhradiolabs.com 


SCH U LMAN 73, David Schulman, WD@ERU 


816.455.5520 or 913.568.3767 


AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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NOTICE: Ed Fluehe’s address was 
incorrect in his December ad. The correct 
mail address is: Ed Fluehe, WA7DAX, 


529 E Moss Creek Dr, Salt Lake City, UT 
84107, 801-598-9217 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Hallicrafters HT32, $50. 
Hammarlund HQ170A, $50. Eico model 
315 signal generator, $20. Eight Motorola 
mobile speakers with brackets, $50 for 
all. Yaesu G400RC rotor controller, $40. 
Ed Fluehe, WA7DAX, 864 E. Arrow St, 
Tooele, Ut 84074, 801-598-9217 


FOR SALE: Handmade mug, with your 
call sign and QTH. No two alike. See at: 


Moise. LS.) CO. / Saco p7/ 
NathanSimeoneArts 


FOR SALE: Central Electronics: VFO 385 
$75, Gate Compression Amplifier $75, 
Multiphase RF Analyzer $75, 10B $75, 
10B $100, 20A $100, 20A $100, Coil Set 
for 10B $65, NOS spare parts for CE, 
Heathkit Seneca $100, HQ-129X $100, 
Hallicrafters S-95 receiver, Johnson 
Matchbox 250 $100, Heathkit Conalrad 
$30, and Heathkit SB-10 $40. Pete, 
KOWRX, plicullum1823@aol.com, 319- 
269-5499, Cedar Falls, IA 


FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
908-689-3276 


FOR SALE: HQ-129X. Hammarlund 175. 
Freshman Masterpiece, $250. Federal 
Crystal set, $350. Grebe Synchrophase, 
$425. Paul Recupero, 265 Union 
St.,Portsmouth RI 02871-2264 401-835- 
1823 


FOR SALE: Collins transmitter ART-13 
without dynamotor, pickup only, $190, as- 
is. Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 
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FOR SALE: C-26/ARC-5, BC-473-B, & 
BC-496, Radio Control boxes. R-26/ARC- 
5, Rx, Wild Bill, WildbillKOIKP @ aol.com, 
303-229-4611 


FOR SALE: Vintage panel meters; 
Simpson, Westinghouse, GE, Marion, 
Weston, round or square, HV, AC and DC 
Volts, AC and DC current, RF, audio 
scales, hundreds to choose from: 
Rectifier tubes from 6X4s to 872s and 
everything in between. What do you need? 
Call Gary, K6GLH, at 209-418-4741 or 
email: K6GLH @volcano.net. 


FOR SALE: Clegg, Interceptor VHF 
receiver..$100 including shipping. Walter, 
WOLQQJ, 847-697-5668, 
whschwartz @ sbcglobal.net. 


FOR SALE: R648/ARR41, Several, as 
removed from aircraft $550, mounts 
available $275. Robert P. Meadows 
W4RRD 904-264-2946 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 


FOR SALE: SSB Adapters for Collins 51d, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449-7931 
www.treetopcircuits.com, 
radio @treetopcircuits.com 


FOR SALE: Gulf Coast Area: Vintage 
Hallicrafters, Heath, Collins, National, 
Radiomarine. Please call or email, too 
heavy to ship. Doug Hensley, 5678 
College Drive, Baton Rouge, LA 70806; 
https://www.qrz.com/db/W5JV, 
W5JV @ hotmail.com 


FOR SALE/TRADE: RCA Receiving Tube 
Manuals RC14, RC15, RC21, RC22, 
RE20 "R25; “AC27 “AC28s ARRL 
Handbooks 1942, 1943, 1944, 1947, 
1948, 1949; “Radio Handbook” 1938, 
1942, 1946, 1951. Nl4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


Your Resource for * * Collins Radio * * 
_E_E=—W=ESY 


IRIS 
¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
e World Class Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


° Come see what the excitement is about 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@ gmail.com 


January 2019 


FOR SALE: ALPHA AMPLIFIER OWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @gmail.com or 714- 412-7399 
with your requirement. 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100I!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kai1edp @yahoo.com 


ACCESSORIES’ FOR SALE:>Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 


antqradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Can-caps.com 
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WANTED: Hammarlund SP-600-JX-17, 
used original paint front panel, Paul R. 
Rehkopf, 340 N. Monroe St., Montpelier, 
OH, 43543, Phone 419-485-4388, 
mkrprroh @ live.com 


WANTED: Main viewing glass window for 
a Teletype ASR28 machine. | can be 
contacted either by email or home 
telephone. Tom, 907-334-9749, 
Tom @telmore.com 


WANTED: Schematic and any other info 
for a Sargent radio model 51MK, built by 
E M Sargent, Oakland CA in 1938-39. Tom 
Harris, pearsrepairs @ hotmail.com 


WANTED: RME transmitter parts, and info 
pre-1945 Jeffrey, KD2AZI, 
RadioArtistry @ gmail.com 

WANTED Need a owner of a Bauer 707 
transmitter to contact me. | need the 
number of turns on coil L5, the grid driver 
coil, as originally configured for 1600 kHz. 
Don Moore, W5FFK, 620-205-0411 
w5ffk @sbcglobal.net 


WANTED: | need to beg, borrow, rent, buy 
or steal a copy of the RARE CV 1982 
Product Detector Manual. | can have it 
copied and back to you in 10 days or less. 
Glenn Scott, 864-684-2956, 
glenn @dsmliabs.com 


WANTED: Tuning unit and Tank Coil for 
BC-610 on 160M. Mike Bach, WB6FFC, 
Eaglepoint.Or@Juno.com 541-830-3346 


WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
rere ts) 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827. 


WANTED: If you own or have information 
on RCA Radiomarine CRM-R6A receivers, 
contact Bill Mills (KC4AA), 
millsend@windstream.net, 478-452- 
2957 
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WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
davegsuur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930’s civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 


304-856-1026 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
So ari 1, 75.” Steve, \K2DKT; 
skeller53 @ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 
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WANTED: R-390As. Itwas builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, Rl 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389/URR parts unit, 
7OH-1 PTO. W50OR, Don Reaves, 
w5or@arrl.net www.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter),.......cccsccscssssscsscsssssssscsesseee P3995 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ..............ssccccssssceessseee $7.50 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


ZIM ELECTRONICS INRUSH Cun ENE mL 


Metered Inrush Limiter, 


Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


Series 1 + Disk 1 
RL. Drake Co, 


System 


¥ Requirements: 
Any computer with 
Adobe Acrobat Reader®. 
Performance will vary 
depending on speed of 
the computer. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 


720-924-0171 or on the Internet: 
www.ERmag.com 


Electric Radio 


Pent 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
. RadiosGlow inthe Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


AOS 9 NR PO, 2B 4 hours, $89.95 
Collins 75S-3 and 32S-3.........ccccccccscescees 2 hours, $89.95 
OMS SOD Weenies ae alate eet 1 hour, $39.95 
Pre iS OS 1 oo. 5 LR Lacs cece canes 1 hour, $39.95 
RRR EEEEGE ECVV Sai) 5 octddncdevedos ou cocucctabece vases poses 2 hours, $39.95 
AP GUTAIVS 97 DAH 4 22a a cick ecte cece lb 2 hours, $89.95 
IRIS BR DO An oo cea ceeccccedoceonqecetecdocbecesbous 7 hours, $109.95 
Collins R-390A Addendumn................0 2 hours, $49.95 


Do Oh wee execneonnns teen 4 hours, $89.95 


Priiority shipping within the US is $6.75 each for the first two DVDs, 
additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985" 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-0838, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


= 12. Thermatron 
Experimentation 


The 2nd Edition of Hollow-State Design has over $0 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design, This book has everything you 
need to know about the art and science of thermatron design 
and construction. it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TAZZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years In the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 


Licensed atleast 25 years ago and licensed today? 


Then you should join the 
Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http diwarnw.qcwa.orgijoin-renew.php 


For more information please contact 
om@aqcwa.org 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 


and formulas. Grayson’ Evans, 
TA2ZGE/KI7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-YearSets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

e Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


1 tes Sdec'h -ncgeg Mal i tn Se Ce ROL li Lae ee oe RB $27.00 plus $7.00 Shipping 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 
SOREN asc eve es yee ean cha tavaricbece teed cron ote teaeaks nes MANA Coe eyebates $47.00 plus $8.00 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising.------------------------------------------------------- 22 nn none nnn nnn nnn nnn nnn nnn nnn enna nnn $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------------nnnnnnne OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! -------------------------------------=----- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.------------------------------------------0---000-0-200- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


IS OX CONG IN een ~sieecan oe ire a ar cone em enn eee ee $24.95 - 10% - $22.45 
Practical Radio Repair, VoluMe 1:  ..........:::::ssessssssecnscsesessensseeseeessseensceseencesseenssenansamanseonss $26.95 
Practical Radio Repair, VOlUMeOG.2: sisscssssevsssseeecasccnensensassnceossseeuncssensussneceonnneses<sqepeupenennaass $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and gOOd PhOtOS. ---------------=-==-=== 
sere ener n ene n nnn en nnn nnnnnennnnanannnnnnnnnnnnanaananaanannenanaanannannannnacnanasmnacnnnenaaaesanancamanmanmmme mma $25.95-10% = $22.45 


Tube Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. .................6- $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOrMALIVE. -------------------------- enna nn nnn enn nnn ennennn nnn nnn nnn enema nnn nnnnnannnnnecnnnnncnnnnannanennnannanae $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
aerate area ateeietetereeeieeteraetaeneteteneteranetetatenataetenatatetatatatenatetaietaatatetetataiatetattataaateataetaaatatateteetemmatetate $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 
Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 


Please inquire for shipping quotes. 
Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


COLLINS 
Includes A 
2.7MHz Crystal 
Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 


Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO * NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn@dsmlabs.com 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KCQUNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


SACRIFICE!: 1940 Philco #42-842 122- 
Three-Way Portable, intermittent 
operation. Schematic, Instructions. Pay 
just UPS with Money Order. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 


Electric Radio #356 


APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


WANTED: Information from owners/users 
of the RCAAVR-20 receiver. Please contact 
me if you own or have experience with this 
receiver (or others in this RCA series.) 
Later | will be looking for information on 
the AVT-112, but first, just the receiver. 
Please email at wa2ejt59 @stny.rr.com 
or phone me before 8:30PM Eastern time 
at 607-754-2848 — leave a message and 
| will return your call. Thank you. Joe Long, 
WA2EUT. 


January 2019 A7 


Subscription Information 


Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 


Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested 
1/19 
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READY TO DOWNSI 
YOUR ESTATE? 


Estate planning for your ham, antique r. 
audio equipment can be difficult. Take + 
stress off you and your family by calling 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


es mew) 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2.255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


